
USGS StreamStats Web 

Application for Kentucky 

 

 
Kernell Ries, National 

StreamStats Coordinator 
U.S. Geological Survey, 

 Office of Surface Water 

Baltimore, MD 

kries@usgs.gov 

  

Implementation of selected low- and 

mean-flow estimating equations 

Gary Martin, Hydrologist 

Project Chief 
U.S. Geological Survey, 

 Kentucky Water Science Center 

Lousiville, KY 

grmartin@usgs.gov 



Overview 

 Description / Development / Current status 

 Accessing the user interface 
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Kentucky StreamStats 

 Enhanced / future  StreamStats capabilities 

 Proposed further studies in Kentucky 



What is USGS StreamStats? 

 A map-based Web application that provides 

information that can be used by engineers, 

hydrologists, managers, planners, and others to make 

informed decisions on water-related activities 

 Primary products: basin delineations, basin 

characteristics, and estimates of streamflow statistics 

 Provides information for gaged and user-selected 

ungaged  streams sites 

 Allows analysis of upstream/downstream relations 

along streams; Can provide summaries of water use 



StreamStats Home Page 

 http://streamstats.usgs.gov 

http://streamstats.usgs.gov/


State Applications 



 Kentucky Introductory Page 

Description of  

statistics estimated 

Report citation 

with hyperlink 

Link to application 

Limitations 



Kentucky User Interface 

Toolbar 

Console 

Panel 

Banners 



Working With Panels 

Click on triangle to 

expand panel 
Click on plus (+) sign to 

expand list 



Display Streamgages 

Check box beside layer 

name (Stream Gages) 



Navigation Panel 

Click on points of 

compass to move map 

center 



Overview Map 



Results Panel / Identify Tool 



Streamgage Information 



StreamStatsDB Database 

 MS Access database that contains information for 

streamgages and regression equations used in 

StreamStats. Gage data from national databases now. 

 WSCs provide updates as part of local studies 

 For Kentucky, StreamStatsDB will be updated to 

include streamgage information from: 

• SIR 2010-5217, Low-Flow Frequencies  

• WRIR 02-4206, Mean-Annual Streamflows 

• WRIR 92-4173, Harmonic-Mean Streamflows 

 

http://pubs.usgs.gov/sir/2010/5217/
http://pubs.usgs.gov/sir/2010/5217/
http://pubs.usgs.gov/sir/2010/5217/
http://pubs.er.usgs.gov/publication/wri024206
http://pubs.er.usgs.gov/publication/wri024206
http://pubs.er.usgs.gov/publication/wri024206


Display of Layers 



Hydrologic Regions 



Select Ungaged Site 

Scale must indicate 

1:24,000 or greater 

Click on Watershed 

Delineation from a 

Point 



Delineated Basin 



National 

Hydrography 

Dataset (NHD) 

Watershed  

Boundary 

Dataset (WBD) 

National   

Elevation 

Dataset (NED) 

StreamStats Integrates NHD, WBD and NED 

in ArcHydro 



Flow Statistics from Regression Equations 

Click on Estimate Flows 

Using Regression Equations 

• Regression equation 

estimates assume natural 

flow conditions at the 

selected site 

• Availability of equations 

varies among states 



Example Regression Equation 

 Regression equations take the form: 

Q100 = 0.3467A0.750S0.14P1.35 

 where: 

Q100 is the 100-year flood flow, cubic feet per  

  second 

A   is drainage area, in square miles 

S   is mean basin slope, in percent 

P   is a mean annual precipitation, in inches 

This equation is for the Colorado Mountain Region 



 Adding Regression Equations 

 

Low flow  --   SIR 2010-5217  

 7Q2 , 7Q10 , 7Q20 , 30Q2 , 30Q5 , Prob. zero flow  

    ~ A, V 

Mean-annual flow  --  WRIR 02-4206 

 Qa   ~ A, E, Lat 

Harmonic-mean flow  --  WRIR 92-4173 

 Qh  ~ A, V      

 

http://pubs.usgs.gov/sir/2010/5217/
http://pubs.usgs.gov/sir/2010/5217/
http://pubs.usgs.gov/sir/2010/5217/
http://pubs.er.usgs.gov/publication/wri024206
http://pubs.er.usgs.gov/publication/wri024206
http://pubs.er.usgs.gov/publication/wri024206
http://pubs.er.usgs.gov/publication/wri024206


  Regression Equation Limitations 

 

Low flows:SIR 2010-5217  Errors/applicable range   

http://pubs.usgs.gov/sir/2010/5217/
http://pubs.usgs.gov/sir/2010/5217/
http://pubs.usgs.gov/sir/2010/5217/
http://pubs.usgs.gov/sir/2010/5217/
http://pubs.usgs.gov/sir/2010/5217/


Other Tools for Use With Delineated 

Basins 
 Edit a Delineated Basin  

• Add or remove areas 

 Get Basin Characteristics  
• Computes additional BCs 

 Edit Parameters and Recompute Flows 
• Allows testing of scenarios 

 Download Shapefile 
 Print maps 
 Estimate Flows Based on Similar Streamgaging 

Stations  
• Estimates flows using nearby streamgages and drainage-area 

ratio method 
• Relies on stream network navigation 



Network Navigation/NHD Reach Indexing 

Streamgaging station 

User-selected site 

Dam site 

Point discharge 

Water withdrawal 

Explanation 

Biological sampling site 

StreamStats provides reach addresses 

for user-selected sites, consisting of 

reach number and percentage distance 

from downstream end of reach 

Measure 



Click on Estimate Flows 

Based on Similar 

Streamgaging Stations   

Flow Estimation Based on Similar Gages 

Estimates provided if 

RATIO >= 0.5 and <= 1.5 

See Ries, 2006, USGS 

Techniques and Methods 

Book 4-A6, p 9 for 

weighting equations 



Network Tracing in StreamStats 

 Configure trace 
• Specify layer used (NHD, NHDPlus, etc.) 

• Direction of tracing (upstream, downstream, both) 

• Participating event layers (gages, dams, etc.) 

• Load event layer 

 Trace from delineated or ad-hoc point 
• Display identified reaches 

• Identify point events 

 Raindrop trace to network 
• Display path from point to network, and downstream 

• Compute reach address at point on network 



Network Tracing in StreamStats 



Network Tracing in StreamStats 



Network Tracing in StreamStats 



Network Profile Plots 

 Trace flow path within a delineated watershed 

 Show network path and profile 

 Show main channel flow path and profile 



Terrain Profile Tool 



Batch Processing 

 http://streamstatsags.cr.usgs.gov/ss_bp/ 

 

 Input: a point shapefile snapped to the stream grid 

 

 Uses Web Services to perform the computations 

 

 Emails the user when the output is available 

 

http://streamstatsags.cr.usgs.gov/ss_bp/


StreamStats Web Services 

Available for: 

 Basin delineation 

 Gaging station statistics 

 Ungaged site  

statistics 

 Compute NHD reach  

and measure 

 More coming 

 

See Available Web Services 

link from StreamStats 

home page for more 

information 



 Enhanced / future capabilities 

 

 Detailed water-use /water-budget modeling 

 

 Estimating daily mean streamflows  



Maryland Water-Use Summaries 

Net = Σ Discharges – Σ Withdrawals 

Available to all users 



Detailed Water-Use Site Information 

Available only for users with 

login privileges (mostly gov’t 

agencies) 



 Estimating daily mean streamflow: QPPQ method 

 
 Connecticut River UnImpacted Streamflow Estimation (CRUISE) tool  

 Pennsylvania Baseline Streamflow Estimator (BaSE) 

  



 Estimating daily mean streamflow: QPPQ method 

 
 Connecticut River UnImpacted Streamflow Estimation (CRUISE) tool  

 Pennsylvania Baseline Streamflow Estimator (BaSE) 

  



 Proposed Further Kentucky Studies 

 Estimating regulated low-flow statistics 

 

 Validate water-use (withdrawal/discharge data) 

 

 Update/regionalize harmonic-mean flow, flow 

durations, and other selected low-flow statistics 

(30Q10, 1Q10, 90Q10, and 4B3) 

 

 Update statewide rural and urban peak flows 

 



Planned StreamStats Enhancements 

 Migration from ArcGIS Server 9.2 to 10, with web services 

for all functionality 

 A single user interface for seamless access to all  

state and regional applications 

 Automated annual update of non-interpretive streamflow 

statistics 

 Enhanced descriptive information and indicators of errors 

of computed statistics for streamgages 

 Estimation of daily flows for Connecticut R. and Delaware 

R. Basins, NY, PA, probably others 

 Improved and expanded tracking of water use 

 Improved documentation 

 



Questions or Suggestions? 

 URL 

• http://streamstats.usgs.gov 

 StreamStats national team email 

• GS-W StreamStats@usgs.gov 

  Kentucky project email 

• grmartin@usgs.gov 

• pcinotto@usgs.gov 

 

 

mailto:StreamStats@usgs.gov
mailto:StreamStats@usgs.gov
mailto:StreamStats@usgs.gov
mailto:grmartin@usgs.gov
mailto:pcinotto@usgs.gov


Overview 

 Description / Development / Current status 

 Accessing the user interface 

 Basic features and functionalities 

 General guidelines for use 

 Adding statistics and estimating equations for 

Kentucky StreamStats 

 Enhanced / future  StreamStats capabilities 

 Proposed further studies in Kentucky 



New User Interface 



Application Selection 

 Displays all 

regional 

and state 

applications 

near the 

point that 

was clicked 



Network Tracing in StreamStats 

 Configure trace 
• Specify layer used (NHD, NHDPlus, etc.) 

• Direction of tracing (upstream, downstream, both) 

• Participating event layers (gages, dams, etc.) 

• Load event layer 

 Trace from delineated or ad-hoc point 
• Display identified reaches 

• Identify point events 

 Raindrop trace to network 
• Display path from point to network, and downstream 

• Compute reach address at point on network 



National Implementation Status 

 28 states fully 

implemented  

 1 state partly 

implemented  

 10 states in 

implementation 

process 
Fully Implemented 

Undergoing Implementation 

Delineation and basin characteristics only 

Not participating 


